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[Title of the Invention] 

METHOD AND ELEMENT FOR MEASURING HEMATOCRIT VALUE 
[Abstract] 

[Object] To provide a method and an element for measuring hematocrit value 
in blood quickly and conveniently. 

[Means for Solving the Problems] The element for measuring hematocrit 
value includes an electrically insulating substrate, an electrode system 
having at least two electrodes, and a reagent layer each formed on the 
substrate. The reagent layer contains an acid being solid at normal 
temperature and having an acid dissociation constant pK of 2 to 11 in such 
an amount as to have a concentration of 10 to 100 mM when the acid is 
dissolved in about a drop supplied from a sample being measured. A sample 
is supplied to the reagent layer and conductivity is measured between the 
electrodes to determine the hematocrit value in the blood sample. 
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What is claimed is" 

1. An element for measuring hematocrit value comprising- 
an electrically insulating substrate; 

an electrode system including at least two electrodes formed on the 
substrate; and 

a reagent layer formed on the substrate, wherein 

the reagent layer contains an acid being solid at normal temperature 
and having an acid dissociation constant pK of 2 to 11 in such an amount to 
have a concentration of 10 to 100 mM when the acid is dissolved in a 
supplied sample being measured. 

2. A method for measuring hematocrit value using an element for 
measuring hematocrit value including an electrically insulating substrate, 
an electrode system having at least two electrodes formed on the substrate, 
and a reagent layer having an acid being solid at normal temperature formed 
on the substrate, comprising steps of 

adding a blood sample to the reagent layer to dissolve the acid in the 
blood sample at a concentration of 10 to 100 mM; and 

measuring conductivity or electric resistance between the above two 
electrodes. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field] 

The present invention relates to an element for measuring 
hematocrit value and a method for measuring hematocrit value using the 
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element. 
[0002] 

[Background Art] 

Hematocrit value in whole blood is called volume percent of red blood 
cell and used for the diagnosis of anemia or polycythemia. At the present 
time, in order to measure the hematocrit value, the following method is 
employed: blood is poured into a glass capillary tube; and the tube is 
centrifuged at a rotation speed of 12,000 per minute for 4 to 5 minutes to 
determine a relative ratio of the separated blood cells. In addition, the 
hematocrit value can be also determined with an apparatus for 
automatically measuring the number of red blood cells as well as by a 
hemoglobin concentration measured using a reagent for quantitatively 
determining the hemoglobin concentration. 
[0003] 

[Technical Problems to be Solved] 

Since the conventional methods for measuring the hematocrit value 
need a high speed centrifuge, the hematocrit value cannot be conveniently 
measured everywhere. Accordingly, it is an object of the present invention 
to provide an element for quickly and conveniently measuring hematocrit 
value in blood and a method using the element. 
[0004] 

[Means to Solve the Problems] 

In order to solve the problems described above, the element for 
measuring hematocrit value of the present invention includes an electrically 
insulating substrate, an electrode system having at least two electrodes 
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formed on the substrate, and a reagent layer formed on the substrate. The 
reagent layer contains an acid being solid at normal temperature and having 
an acid dissociation constant pK of 2 to 11 in such an amount to have a 
concentration of 10 to 100 mM when the acid is dissolved in about a drop 
supplied form a sample being measured. In order to measure the 
hematocrit value using the measurement element, a blood sample is added to 
the reagent layer and conductivity or electric resistance is measured between 
the above two electrodes. 
[0005] 

[Best Mode for Carrying Out the Invention] 

Fig. 1 is a plan view showing a schematic constitution of the element 
for measuring hematocrit value of the present invention. Here, a reference 
numeral 1 shows an electrically insulating substrate made of polyethylene 
terephthalate. On the substrate 1, electrically conductive paste is printed 
by screen printing to form lead parts 2 and 3 and two electrode parts 4 and 5. 
Furthermore, electrically insulating paste is printed by screen printing so as 
to partially cover the leads, whereby an electrically insulating layer 6 is 
formed to make each exposed area of the electrodes 4 and 5 to be constant. 
On the substrate, a reagent layer 7 is formed so as to preferably cover the 
electrodes 4 and 5. 
[0006] 

When a blood sample is supplied to the reagent layer 7 on the 
substrate, an acid in the reagent layer is dissolved to increase the 
concentration of hydrogen ions in the sample. However, due to strong 
buffer action of an imidazole group in a molecule of hemoglobin in blood cells, 
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a part of the hydrogen ions are trapped on a nitrogen atom of the imidazole 
ring. The conductivity of a blood sample is controlled depending on the 
concentration of dissolved ions rather than the amount of blood cells, and 
therefore, the conductivity of the blood sample is reduced by the buffer action. 
Meanwhile, the buffer action is increased as the amount of blood cells, that is, 
the hematocrit value is increased. Consequently, the hematocrit value can 
be determined based on the measurement of the conductivity. 
[0007] 

A suitable acid used here is an acid being solid at normal 
temperature and having an acid dissociation constant of 2 to 11, where the 
acid dissociation constant is defined as pK=-logK when an equilibrium 
constant is K. Furthermore, an amount of the acid contained in the reagent 
layer is such amount as to have a concentration of 10 to 100 mM when the 
acid is dissolved in about a drop of a sample, generally, blood that is supplied 
to the reagent layer. Examples of the acid used in the element for 
measuring hematocrit value of the present invention include gluconic acid, 
citric acid, 2-(N-morpholino)ethanesulfonic acid, and sodium dihydrogen 
phosphate as shown in Examples, as well as aliphatic carboxylic acids such 
as malic acid, oxalic acid, and tartaric acid, and aromatic carboxylic acids 
such as benzoic acid. 
[0008] 

Furthermore, the reagent layer may contain a hydrophilic polymer. 
The hydrophilic polymer accelerates dissolution in the reagent layer as well 
as works as a carrier of the acid. Suitable hydrophilic polymer to be used is 
one or more polymers selected from carboxymethyl cellulose, hydroxyethyl 
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cellulose, hydroxypropyl cellulose, carboxyethyl methyl cellulose, polyvinyl 
pyrrolidone, polyvinyl alcohol, gelatin and derivatives thereof! polymers of 
acrylic acid, salts thereof, methacrylic acid, and salts thereof! starch and 
derivatives thereof and polymers of maleic anhydride and salts thereof. 
[0009] 
[Examples] 

Hereinafter, the present invention will be described in further detail 
with reference to examples. 
(Example l) 

As shown in Fig, 1, on an electrically insulating substrate 1 made of 
polyethylene terephthalate, lead parts 2 and 3, electrode parts 4 and 5, and 
an electrically insulating layer 6 were formed, then 5 microliters of a solution 
of 20 micromoles of gluconic acid dissolved in 1 milliliter of water was added 
dropwise so as to cover the electrode parts 4 and 5, and dried in a warm air 
dryer at 50°C for 10 minutes to form a reagent layer 7. To the reagent layer 
7 of the element for measuring hematocrit value having such structure, a 
blood sample was supplied. Each blood sample used here had a hematocrit 
value of 25%, 35%, 45%, or 55%. After 10 seconds from supplying the blood, 
each conductivity between the electrodes 4 and 5 was measured to reveal the 
correlation between the hematocrit values and the resistance values between 
the electrodes as shown in Fig. 2. 
[0010] 

(Example 2) 

To the electrode parts formed in the same manner as in Example 1, 5 
microliters of a solution of 30 micromoles of citric acid dissolved in 1 

6 



milliliter of water was added dropwise and then dried in a warm air dryer at 
50°C for 10 minutes to form a reagent layer 7. The correlation between the 
hematocrit values and the resistance values measured in the same manner 
as in Example 1 is shown in Fig. 2. 
[0011] 

(Example 3) 

To the electrode parts formed in the same manner as in Example 1, 5 
microliters of a solution of 10 micromoles of 2-(N-morpholino)ethanesulfonic 
acid dissolved in 1 milliliter of water was added dropwise and then dried in a 
warm air dryer at 50°C for 10 minutes to form a reagent layer 7. The 
correlation between the hematocrit values and the resistance values 
measured in the same manner as in Example 1 is shown in Fig. 2. 
[0012] 

(Example 4) 

To the electrode parts formed in the same manner as in Example 1, 5 
microliters of a solution of 30 micromoles of sodium dihydrogen phosphate 
dissolved in 1 milliliter of water was added dropwise and then dried in a 
warm air dryer at 50°C for 10 minutes to form a reagent layer 7. The 
correlation between the hematocrit values and the resistance values 
measured in the same manner as in Example 1 is shown in Fig. 2. 
[0013] 

[Effect of the Invention] 

As described above, the hematocrit value in blood can be 
conveniently and quickly measured according to the invention. 
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[Brief Description of Drawings] 

Fig. 1 is a plan view showing a schematic constitutionof an element 
for measuring hematocrit value in an embodiment of the present invention. 

Fig. 2 is a graph showing correlations between the hematocrit values 
and resistance values measured in Examples. 



[Brief Description of Numerals] 

1 Electrically insulating substrate 

2, 3 Lead 

4, 5 Electrode 

6 Electrically insulating layer 

7 Reagent layer 
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